Introduction
35 mg/kg/h i.v. ␣-chloralose; Flaxedil, 15 mg/kg/h, Following denervation of carotid and aortic barorei.v.). The electrocardiogram (ECG), arterial blood ceptors, the activity of vagal afferents can maintain pressure (femoral a.) and the end tidal CO 2 level (4 -some vasodepressor tone. 1 This tonic vagal 6%) and core temperature (37 ± 1°C) were monitored depression may be important as a negative feed-back throughout the experiments. mechanism that promotes adequate blood flow to
The isolated left cervical vagus and aortic nerve skeletal muscles during exercise, or stress, without were stimulated using bipolar silver electrodes an excessive rise in arterial pressure. Vagal inhi-(vagus nerve: 1 Hz, 5-7 V, 0.2 ms single pulses; bition of renal sympathetic activity is also an aortic nerve: 1 Hz, 6-10 V, 0.2 ms 1-3 pulses). Intraimportant element in the control of sodium and cellular recordings were obtained from cells located water balance. A diminished vagal control over sym-1.5 to 2.0 mm lateral from midline, 2.5 to 3.6 mm pathetic outflows is therefore one of the potential below the dorsal surface of the medulla, just caudal pathophysiological causes of chronic hypertento the facial nucleus. The recordings were made sion. 2, 3 using single barrel glass microelectrodes that were The magnitude of the sympatho-inhibitory effect filled with 1.5 M potassium methyl-sulfate and 2-elicited by vagal stimulation is dependent on the 3% Biocytin (R: 35-70 M⍀). Following electrobackground level of baroreceptor activity. 4 This sugphysiological characterisation of a neurone, biocytin gests that aortic baroreceptor and vagal impulses was injected intracellularly using 1-3 nA constant exert a convergent effect on neurones that control negative current for 2-10 min. Data analysis was carsympathetic outflows to the periphery. Convergence ried out off-line following an A/D data conversion of the relevant aortic baroreceptor and vagal afferwith the aid of a CED 1401-Plus data acquisition sysents is most likely to occur in the medulla tem. The intracellular recordings were sampled at oblongata. 5 6 kHz. In the present study, responses to stimulation of afferents arising from aortic baroreceptors and the Results vagus were examined in neurones of the ventrolateral medulla oblongata (VLM) that contains a Slow vagal inhibition significant population of neurons that exert direct Data were obtained in 78 VLM neurones that had a control over the activity of spinal sympathetic preresting membrane potential more negative than ganglionic neurones. The specific goal of the study −40 mV and exhibited an evoked reponse to vagal was an analysis of a long-lasting inhibitory compostimulation with an average peak amplitude of at nent that may be implicated in the central generleast 0.4 mV. Vagal stimulation evoked a late onset, ation of tonic vasodepressor tone. Responses to eleclong-lasting inhibition in 55% of the cells. The durtrical stimulation of the vagus and aortic nerve were ation of this slow vagal inhibition was on average examined using in vivo intracellular recordings.
1.5 to 2 times longer than the duration of the cardiac cycle (140-200 ms). It could reduce, or often inhibit,
Materials and methods
the ongoing activity of neurones for some 100 ms. The experiments were carried out on anaesthetised
The slow inhibition was always preceded by a and artificially ventilated Sprague-Dawley rats shorter duration excitatory or inhibitory component. All response components were maintained after sectioning of the vagus peripheral to the site of Correspondence: Dr A Zagon the ongoing discharge in these neurones for some (n = 24) hundreds of milliseconds after a single stimulus and early inhibition 37 ± 1.8 −2.6 ± 0.4 49 ± 3.5 exert a tonic effect on repetitive stimulation. This (n = 19) effect is consistent with previous observations that late inhibition 93 ± 3.0* −1.3 ± 0.2 270 ± 16.5* (n = 43) enhanced activity of cardiopulmonary vagal afferents leads to the reduction of peripheral sympath-*P Ͻ 0.05. etic activity. Conversely, the diminished activity of cardiac vagal afferents, such as occurs following cardiac hypertrophy, is considered one of the main risk factors inducing chronic hypertension.
The facilitation of this slow inhibition by simulstimulation. This indicated that all response compotaneous activation of the aortic and vagal nerves sugnents were elicited by activation of central mechgests that the convergence of aortic and vagal inputs anisms due to stimulation of afferent fibres (Table 1) The study was supported by British Heart Founapplied, responded to stimulation of each nerve. A dation grant FS-95022. K Ishizuka was a Visiting slow inhibitory response was present in 16 of the 22
Fellow from the Nippon University, Niigata, Japan neurones (73%). The duration of this slow inhiand I Rocha from the University of Lisbon, Portugal. bition was enhanced significantly by simultaneous stimulation of the aortic and vagal nerves, even in some of those neurones that failed to respond to
